Repair of DNA strand breaks at hyperthermic temperatures in Chinese hamster ovary cells.
The repair of DNA double-strand breaks was measured by pH 7.2 filter elution in cells incubated at 25-45 degrees C either before or after X-irradiation. Exposure to 45 degrees C for 15 minutes immediately prior to X-irradiation significantly increased both the half-time for DNA double-strand break closure and the number of DNA double-strand breaks remaining in nuclear DNA 180 minutes after irradiation. Exposure to temperatures between 41 and 45 degrees C immediately after X-irradiation accelerated DNA double-strand break closure and resulted in no increase in the number of DNA double-strand breaks remaining in the cell's genome 180 minutes after irradiation. The results indicate either that the radiosensitization produced by the administration of hyperthermic temperatures before and after irradiation result from two characteristically different molecular mechanisms, or that neither the rate of DNA strand break closure nor the number of DNA strand breaks remaining in nuclear DNA after irradiation accurately predict hyperthermic radiosensitization. These conclusions assume that no DNA strand breaks are below the resolution of this DNA damage assay and that a comparison between cytotoxicity and DNA repair after exposure to high radiation doses is valid.